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DESCRIPTION
Centrifugation is a mechanical process used to separate particles 
from a solution based on their size, shape, density, medium 
viscosity, and rotor speed using centrifugal force. The mixture's 
denser components move away from the centrifuge's axis, while 
the mixture's less dense components migrate toward it. Chemists 
and biologists can raise the test tube's effective gravitational force 
to ensure that the precipitate reaches the bottom of the tube 
promptly and completely. A supernatant is the liquid that 
remains above the precipitation.

When the only force applied is gravity, there is a correlation 
between a particle's size and density and the rate at which it 
separates from a heterogeneous mixture. The larger the particle 
and the higher its density, the faster it separates from the 
mixture. The separation of the particles is increased by supplying 
a stronger effective gravitational force to the mixture, as a 
centrifuge does. Particles that would normally separate over a 
long period of time can now be separated in a fraction of the 
time, which is suitable in industrial and laboratory settings.

The angular velocity, which is commonly expressed in 
Revolutions Per Minute (RPM), or the acceleration, which is 
expressed in g, determines the rate of centrifugation. The radius 
of the centrifuge rotor determines the conversion factor between 
RPM and g. The size and form of the particles, centrifugal 
acceleration, the volume fraction of solids present, the density 
differential between the particle and the liquid, and viscosity all 
affect their settling velocity in centrifugation. The separation of 
solid from highly concentrated suspensions is the most prevalent 
application, which is used in the treatment of sewage sludge for 
dewatering where less consistent sedimentation is produced.

The centrifugation method is used in a range of commercial and 
laboratory applications, including separating two miscible 
chemicals and evaluating the hydrodynamic properties of 
macromolecules. In biochemistry, cell and molecular biology, it 
is one of the most essential and widely used research tools. 
Special centrifuges can process a continuous stream of particle-
laden liquid in the chemical and food sectors. The most popular 
process for uranium enrichment is centrifugation, which relies

on the tiny mass difference between atoms of U-238 and U-235 
in uranium hexafluoride gas.

MICROCENTRIFUGES
Micro centrifuges are table-top versions with light, small-volume 
rotors capable of very quick acceleration up to 17,000 RPM. 
They are small, lightweight centrifuges that are used for short-
term centrifugation of samples ranging from 0.2 to 2.0 ml. They 
are, however, easily transportable and, if necessary, can be 
operated in a cold room due to their compact size. They don't 
have to be refrigerated. The micro centrifuge is typically used in 
research labs when small samples of biological molecules, cells, 
or nuclei must be exposed to high RCF for short periods of 
time. High-speed micro centrifuges have a rotational speed of up 
to 35,000 RPM and can produce an RCF of up to 30000g.

Low-speed centrifuges

Chemical precipitates, entire cells (animal, plant, and some 
microbes), nuclei, chloroplasts, large mitochondria, and larger 
plasma-membrane fragments are all harvested using low-speed 
centrifuges. These centrifuges can also be used to run density 
gradients for cell purification. Because of the large sample size 
flexibility provided by adaptors, swinging-bucket rotors are 
commonly used. These centrifuges range in size from small 
bench-top models to huge floor-standing models, with maximum 
rotor speeds of less than 10,000 RPM.

High-speed centrifuges

Microorganisms, viruses, mitochondria, lysosomes, peroxisomes, 
and entire tubular Golgi membranes are commonly harvested 
using high-speed centrifuges. In fixed angle rotors, the bulk of 
simple pelleting activities are completed. Some density-gradient 
work for purifying cells and organelles can be done in swinging-
bucket rotors, or in fixed-angle rotors in the case of Percoll 
gradients. Larger sample quantities, ranging from a few tens of 
milliliters to several liters, can be handled by high-speed or super 
speed centrifuges. Larger centrifuges can also achieve greater 
angular velocities (around 30,000 RPM). Different adapters may
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can greatly improve separation efficiency. The analytical and 
preparative ultracentrifuges are the two types of ultracentrifuges.

Analytical ultracentrifugation
The characteristics of macromolecules such as shape, mass, 
content, and conformation can be determined by Analytical 
Ultra Centrifugation (AUC). It's a common bio molecular 
analysis technique for determining sample purity, categorizing 
bio molecular complex assembly and disassembly mechanisms, 
determining subunit comes to showing, identifying and 
classifying macromolecular conformational changes, and 
calculating equilibrium constants and thermodynamic 
parameters for self-associating and hetero-associating systems. 
For real-time monitoring of the sample's progress during a spin, 
analytical ultracentrifuges include a scanning visible/ultraviolet 
light-based optical detection system.

A high density solution, such as sucrose, caesium chloride, or 
iodixanol, is used to centrifuge the samples. The high density 
solution may have a constant concentration throughout the test 
tube ("cushion") or a variable concentration throughout the test 
tube ("gradient"). Sedimentation velocity analysis or 
sedimentation equilibrium analysis can be used to model 
molecular characteristics.
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be included with the rotors to support multiple sizes of test 
tubes, bottles, or micro titer plates.

Ultra centrifugations

Ultracentrifugation is a technique for analyzing the 
characteristics of biological particles at extremely high speeds by 
employing a high centrifugal force. Ultracentrifuges may now 
spin at speeds of up to 150,000 revolutions per minute 
(equivalent to 1,000,000 x g). Endosomes, ribosomes, ribosomal 
subunits, plasmids, DNA, RNA, and proteins, as well as 
endosomes, ribosomes, ribosomal subunits, plasmids, DNA, 
RNA, and proteins, are harvested in fixed-angle rotors. 
Ultracentrifuges can isolate much smaller particles than micro 
centrifuges or high-speed centrifuges, and, apart from micro 
centrifuges and super centrifuges, which can only separate 
particles in batches (limited volumes of samples must be 
handled manually in test tubes or bottles), ultracentrifuges can 
separate molecules in batch or continuous flow systems.

Separating of macromolecules/ligand binding kinetic studies, 
separation of distinct lipoprotein fractions from plasma, and 
deprotonisation of physiological fluids for amino acid analysis 
are all done using ultracentrifugation. They are the most 
common centrifuge for density-gradient purification of all 
particles except cells, and while swinging buckets have 
traditionally been used for this, fixed-angle rotors and vertical 
rotors are also used, especially for self-generated gradients, and
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